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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a bump-forming method enabling 
bumps of specified shapes to be always stably formed, without being 
influenced by the variations of unstable factors, such as pressing force of a 
bump forming tool onto bonding balls and ultrasonic vibration energy. 
SOLUTION: A specified length of a bonding wire 7 projected from the lower 
end of a bump-forming tool 14 is heated to form a spherical bonding ball 19 
having a volume, corresponding to that of a bump 23 to be formed. The 
forming tool 14 is lowered to approach close to an electrode pad 3 of a 
semiconductor element 2, thereby pressing the bonding bail 1 9 fitted in a 
recess 1 8 at the lower end of the tool 1 4 to the pad 3 and the ball 1 9 is 
plastically deformed in the recess 1 8. to form a bump 23 having a shape 
corresponding to the inner shape of the recess 1 8 on the electrode pad 3. 




LEGAL STATUS 

[Date of request for examination] 1 1 .09.2001 

[Date of sending the examiner's decision of rejection] 16.09.2003 

[Kind of final disposal of application other than the examiners 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAqfaOnrDA41 222351 3P1 .... 2004/08/1 8 



1/1 ^— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CUMMS 



[Claim(s)] 

[Claim 1] The process at which only predetermined die length makes the bonding wire of a bump's formation ingredient project 
from the lower limit side of said tool for bump formation through the insertion hole of the tool for bump formation. The part 
projected from the lower limit section of said tool for bump formation in said bonding wire is heated. The process which forms the 
globular form bonding ball which has the volume corresponding to a bump's volume which should be formed, and by making said 
tool for bump formation lower-**, and making the electrode pad of a semiconductor device approach Said Bondi GUBORU made 
to enter the hollow which was open for free passage to said insertion hole, and was established in the lower limit section of said 
tool for bump formation The bump formation approach which is made to carry out plastic deformation inside said hollow, pushing 
against said electrode pad, and is characterized by having the process which forms the bump who has an appearance 
corresponding to the internal configuration of said hollow on said electrode pad. 

[Claim 2] The bump formation approach according to claim t formed in the shape of [ which is a path slightly smaller than the 
path of a hollow about a bonding ball, and has the slightly bigger volume than the volume of said hollow ] a globular form. 
[Claim 3] The bump formation approach according to claim 1 or 2 of having made it make a bonding wire projecting caudad from 
the lower limit side of the tool for bump formation by the die length which formation of a bonding ball takes. 

[Claim 4] The insertion hole for supplying so that the bonding wire of a bump's formation ingredient may be made to project down 
the lower limit side. It has the hollow formed in the configuration which has path, respectively same path as height, and the depth 
of the bump who is open for free passage to said insertion hole, is formed in the lower limit section, and should form. The tool for 
bump formation characterized by being constituted so that it may be arranged so that the electrode pad of a semiconductor 
device may be countered, and said lower limit side may be approached and estranged to said electrode pad. 
[Claim 5] The hollow for plinth section formation of the configuration which has the path, the respectively same path as height 
and the depth of the bump plinth section of a stud bump, The path of the bump parietal region, the respectively same path as 
height and the depth, and the hollow for parietal region formation of the configuration which it has The tool for bump formation 
according to claim 4 which is mutually open for free passage and is formed by the arrangement which said hollow for plinth 
section formation is located in a lower limit side side, and said hollow for parietal region formation opens for free passage to an 
insertion hole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001]. 

[Reld of the Invention] This invention relates to the tool for bump formation used for the approach and it which form the stud 
bump of a two-step. projection configuration on the electrode pad of a semi-conductor bare chip mainly in the flip chip mounting 
process of mounting a semi-conductor bare chip in the circuit board directly. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and lightweight-ization are called for in electronic equipment, and 
the flip chip mounting method of construction which turns over the semi-conductor bare chip which divided the wafer into the 
piece of an individual for the purpose of raising the packaging density of an electronic circuitry, and is directly mounted on the 
circuit board is used abundantly in connection with it For example, there is MCM (MultiChip Module) which mounts a semi- 
conductor bare chip, and CSP (ChipSize Package) which packs in this dimension and two or more semi-conductor bare chips on 
the circuit board as what is produced by the flip chip mounting method of construction in current, and production by these is 
increasing. By the SBB (Stud Bump Bonding) method of construction which is one of the flip chip mounting method of 
construction of this, the stud bump of a two-step projection configuration who has the bump plinth section and the bump parietal 
region is formed by applying a wirebonding method of construction, forming a bump on the electrode pad of a semi-conductor 
bare chip, and leveling with the leveling equipment for arranging the height of that bump s bump parietal region. 
[0003] DjwnngJ is process drawing in which it was shown like the bump formation fault by the conventional stud bump's 
formation approach in order of the process. This drawing (a) shows the process which forms the bonding ball 8 in the lower part 
exterior of the tool 1 for bump formation at the condition of hanging down. The tool 1 for bump formation is supplied until the 
bonding wires 7, such as a golden wire, project from a lower limit side through the insertion hole 4 which penetrates the interior 
only in predetermined die length, after being grasped and moved to a robot hand etc. and being positioned above the electrode 
pad 3 of the semiconductor devices 2, such as a semi-conductor bare chip. Next the part projected down the lower limit side of 
the tool 1 for bump formation in a bonding wire 7 serves as the bonding ball 8 with the surface tension of the very thing by 
generating discharge by the discharge unit (not shown) and being heated with the spark discharge energy. 
[0004] Then, the tool 1 for bump formation gives supersonic vibration to the bonding ball 8 while pushing the bonding ball 8 on 
the electrode pad 3 by descending, after formation of the bonding ball 8 is completed. Thereby, as shown in this drawing (b). being 
crushed on the inferior surface of tongue of the tool 1 for bump formation, and deforming plastically, by carrying out a 
temperature rise in response to ultrasonic vibrational energy, the bonding ball 8 be united with the aluminum which be the 
material of the electrode pad 3, serve as the bump plinth section 9 which consist of gold and an alloy of aluminum, and fix firmly 
on the electrode pad 3. Furthermore, the Bengbu parietal region 1 1 is formed in the upper part of this bump plinth section 9 of 
the extension taper section 10 prepared in the lower opening edge of the insertion hole 4 in the tool 1 for bump formation. 
[0005] Finally, when the lower limit side of the tool 1 for bump formation is able to pull up a bonding wire 7 in the condition of 
suppressing the bump plinth section 9. the upper part part of the bump parietal region 1 1 is torn off. Thereby, as shown in this 
drawing (c). on the electrode pad 3, the stud bump 5 of the letter of a two-step projection who has the bump parietal region 1 1 is 
formed in the top face of the bump plinth section 9. In addition, the wire residual section 12 of a bonding wire 7 exists in the 
upper part of the bump parietal region 11. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although the bonding ball 8 formed in the lower part of the lower limit side 
of the tool 1 for bump formation is crushed in the lower limit side and the extension taper section 1 0 of the tool 1 for bump 
formation and the bump plinth section 9 and the bump parietal region 1 1 are formed by the above-mentioned conventional stud 
bump s 5 formation approach The magnitude of the bonding bail 8 which are the formation conditions of the bump plinth section 9 
at this time. The thrust to the bonding ball .8 by the lower limit side of the tool 1 for bump formation, the strength of ultrasonic 
vibrational energy, etc. are difficult for controlling to always become fixed correctly in the tool 1 for bump formation. Therefore, 
there is a problem which remarkable dispersion produces in the configuration of the bump plinth section 9. 

[0007] Stud bump 5B which shows stud bump 5A shown in drawing 8 (a) in this drawing (b) to the bump plinth section 9 being the 
excellent article formed in the configuration which has the necessary height hi is the defective which the bump plinth section 9 
was crushed by that the pressure by the tool 1 for bump formation was large beyond the need, and became the small height h2. 
As shown in drawing 9 (a) and (b), respectively, after leveling of the semiconductor device 2 which these stud bumps 5A and 5B 
formation ended is carried out and it is able to arrange the height in the top face of the bump parietal region 1 1, it has the 
conductive paste 13 applied, is turned over and carried out in that condition, and flip chip mounting is carried out on the circuit 
board (not shown). 

[0008] Here, in stud bump 5A of an excellent article which has the necessary height hi, since the top face of the bump plinth 
section 9 plastered with the conductive paste 13 has estranged only necessary distance from the semiconductor device 2 as 
shown in drawing 9 (a), the conductive paste 13 plasters the condition that it is round with the surface tension of the very thing 
on the top face of the bump plinth section 9. On the other hand, in stud bump 5B of a defective which has the bump plinth 
section 9 used as the low height h2, as shown in (b), the conductive paste 13 with which the top face of the bump plinth section 
9 was plastered hangs down toward the top face of the semiconductor device 2 which approaches by the wettability of the very 
thing. For this reason, by the flip chip mounting method of construction aiming at raising the packaging density of an electronic 
circuitry, the conductive paste 13 which hung down on the top face of a semiconductor device 2 tends to cause generating of 
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the trouble where contact the electrode pad 3 of the semiconductor device 2 which adjoins a contiguity location, and both the 
adjoining semiconductor devices 2 connect with it too hastily electrically mutually from the above-mentioned bump plinth section 
9. 

[0009] This invention aims at offering the tool for bump formation which can be used suitable for the bump formation approach 
which can always form the bump of a predetermined configuration in stability, and its bump formation approach, without having 
been made in view of the above-mentioned conventional technical problem, and being influenced by the tool for bump formation 
of dispersion in unstable elements, such as thrust to a bonding ball, and ultrasonic vibrational energy. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the bump formation approach of this invention 
The process at which only predetermined die length makes the bonding wire of a bump's formation ingredient project from the 
lower limit section of said tool for bump formation through the insertion hole of the tool for bump formation. The part projected 
from the lower limit section of said tool for bump formation in said bonding wire is heated. The process which forms the globular 
form bonding ball which has the volume corresponding to a bump's volume which should be formed, and by making said tool for 
bump formation lower-**, and making the electrode pad of a semiconductor device approach Said Bondi GUBORU made to enter 
the hollow which was open for free passage to said insertion hole, and was established in the lower limit section of said tool for 
bump formation Plastic deformation is carried out inside said hollow, pushing against said electrode pad, and it is characterized by 
having the process which forms the bump who has an appearance corresponding to the internal configuration of said hollow on 
said electrode pad. 

[0011] By this bump formation approach, the bump is formed on an electrode pad by forming the globular form bonding ball which 
has the volume corresponding to a bump's volume which should be formed in the near location of the lower limit section of the 
tool for bump formation, and carrying out plastic deformation inside a hollow, pushing against the electrode pad of a 
semiconductor device the bonding ball held in the hollow in connection with lower ** of the tool for bump formation. Therefore, 
the bump formed always has in stability the predetermined configuration where it corresponded to the internal configuration of a 
hollow correctly, without being influenced of unstable elements, such as ultrasonic vibrational energy generally given on a bonding 
ball in order to obtain sufficient bonding strength of the pressure and the bump by the tool for bump formation, and an electrode 
pad. 

[0012] In the above-mentioned invention, it is desirable to form in the shape of [ which is a path slightly smaller than the path of 
a hollow about a bonding ball, and has the slightly bigger volume than the volume of said hollow ] a globular form. 
[0013] Thereby, when the tool for bump formation lower-** after termination of formation of a bonding ball, since the path of the 
very thing is smaller than the path of a hollow after contacting on an electrode pad, a bonding ball is smoothly held in a hollow 
with descent of the tool for bump formation. Moreover, since the bonding ball is formed in the slightly bigger volume than the 
volume of a hollow, in the process which forms a bump while carrying out plastic deformation of the bonding ball, a bonding ball is 
strongly pushed to an electrode pad by the difference of the volume of a bonding ball, and the volume of a hollow in connection 
with lower ** of the tool for bump formation, and it deforms plastically according to it so that the interior of a hollow may be full 
without a clearance. Therefore, the formed bump can secure bonding strength sufficient between this bump and an electrode pad 
while becoming the predetermined configuration which is correctly equivalent to the internal configuration of a hollow. 
[0014] Since the bonding ball is formed in the slightly bigger volume than the volume of a hollow, the amount of [ furthermore, / 
with which a bump's formation in this bonding ball is not presented ] surplus By extruding from a hollow and entering the 
clearance between the lower limit side of the tool for bump formation, and an electrode pad Since the lower limit side of the tool 
for bump formation prevents contacting an electrode pad, while being able to prevent that the lower limit side of the tool for 
bump formation contacts and pollutes to an electrode pad, it can prevent that a semiconductor device receives a damage by 
contact of the tool for bump formation. 

[0015] Moreover, in the above-mentioned invention, it is desirable to make it make it project caudad from the lower limit side of 
the tool for bump formation by the die length which formation of a bonding ball takes a bonding wire. 

[0016] Thereby, in order to form a bonding ball, the effect of dispersion in the heating reinforcement by heating means to heat a 
bonding wire etc. can be excepted, and the globular form bonding ball which always has the desired volume can be formed in 
stability. 

[0017] The insertion hole for on the other hand, supplying the tool for bump formation of this invention so that the bonding wire 
of a bump's formation ingredient may be made to project down the lower limit side. It has the hollow formed in the configuration 
which has path, respectively same path as height, and the depth of the bump who is open for free passage to said insertion hole, 
is formed in the lower limit section, and should form. It is arranged so that the electrode pad of a semiconductor device may be 
countered in said lower limit side, and it is constituted so that it may approach and estrange to said electrode pad. 
[0018] If a bump is formed carrying out plastic deformation of the bonding ball inside the hollow of this tool for bump formation, 
the bump who always has a predetermined path and predetermined height can be formed. Therefore, since the top face has 
estranged only necessary distance from the semiconductor device when the bump's top face is plastered with a conductive 
paste after leveling the bump who formed, the said trouble in contact with the electrode pad of the semiconductor device which 
plasters the configuration which is round on a bump's top face, and hangs down and adjoins the top face of a semiconductor 
device with the surface tension of the very thing does not generate a conductive paste. 

[001 9] The hollow for plinth section formation of the configuration which has the path, the respectively same path as height, and 
the depth of the bump plinth section of a stud bump in the above-mentioned tool for bump formation. The path of the bump 
parietal region, the respectively same path as height and the depth, and the hollow for parietal region formation of the 
configuration which it has can consider as the configuration which is mutually open for free passage and is formed by the 
arrangement which said hollow for plinth section formation is located in a lower limit side side, and said hollow for parietal region 
formation opens for free passage to an insertion hole. 

[0020] Whenever it forms a stud bump, carrying out plastic deformation of the bonding ball inside each [ of the hollow for plinth 
section formation of this tool for bump formation, and the hollow for parietal region formation ], it can vary and the stud bump of 
the two-step projection configuration which consists of a predetermined path, the bump plinth section which has height, 
respectively, and the bump parietal region can be formed in stability that there is nothing. 
[0021] 

[Embodiment of the Invention] It explains referring to a drawing about the gestalt of desirable operation of this invention 
hereafter. Drawing 1 is the sectional view showing the tool 1 4 for bump formation used for the embodiment of the bump 
formation approach concerning the gestalt of 1 operation of this inventioa The circular hollow 1 8 for stud bump formation which 
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is open for free passage to^the insertion hole 17 of a bonding wire 7 is formed in the bump formation edge this tool 14 for bump 
formation of whose is the lower limit section. This hollow 18 is set as the same value as the diameter of a stud bump's bump 
plinth section and height which that diameter D and depth H should form, respectively. For example, when the diameter which is 
the present general configuration forms the stud bump who has the bump plinth section whose height is 25 micrometers by 80 
micrometers, a diameter D sets a hollow 18 as the configuration from which depth H is set to 25 micrometers by 80 micrometers. 
Moreover, since the configuration of the bump parietal region is regulated with the diameter of the insertion hole 1 7 in this tool 
14 for bump formation, when the above-mentioned diameter D forms the stud bump who is 80 micrometers, it is desirable [ the 
diameter of the insertion hole 1 7 ] to set to a bigger about value, for example. 33 micrometers, than the path of a bonding wire 7 
smaller enough than this. 

[0022] Drawin g 2 is process drawing in which it was shown like the bump formation fault of the stud bump formation approach 
concerning the gestalt of 1 operation of this invention which forms a stud bump using the above-mentioned tool 1 4 for bump 
formation in order of the process. This drawing (a) shows the formation process of the bonding ball 1 9, it is moved to migration 
control means, such as a robot hand, in the state of grasping, and the tool 14 for bump formation is positioned above electrode 
Bud 3 of a semiconductor device 2. In this condition, the bonding wires 7, such as a golden wire, are controlled so that only the 
predetermined die length which is equivalent to a formed part of the bonding ball 1 9 from the lower limit side of the tool 14 for 
bump formation projects, while being fed through the insertion hole 1 7 which penetrates the interior of the tool 1 4 for bump 
formation. That is. it controls and a bonding wire 7 is fed so that it may project caudad from the lower limit side of the tool 14 for 
bump formation by bigger die length a little than the die length taken to form the bonding ball which has the predetermined 
volume mentioned later. 

[0023] Next, the part caudad projected from the lower limit side of the tool 1 4 for bump formation in a bonding wire 7 serves as 
the bonding ball 19 with the surface tension of the very thing by generating discharge with means, such as a discharge unit, and 
being heated with the spark discharge energy. This bonding ball 19 is formed in the location which approaches extremely the 
lower limit side of the tool 14 for bump formation so that clearly from the comparison with drawing 7 (a). This bonding ball 19 is 
formed in the configuration which has the bigger volume a little than the volume of a hollow 18, i.e., the volume of a stud bump's 
bump plinth section which should be formed, by having been controlled so that a bonding wire 7 projected from the lower limit 
side of the tool 14 for bump formation by above-mentioned die length. For example, when a diameter forms the stud bump who 
has the bump plinth section whose height is 25 micrometers by 80 micrometers as mentioned above, since 1 25600 micrometers 
of volume of this bump plinth section are 3, it sets up so that the bonding ball 19 with which it is 70 micrometers and 179503 
micrometers of volume are set to 3 in a diameter may be formed. 

[0024] Then, the tool 14 for bump formation is lower-**(ed) after formation of the bonding ball 19 is completed. Since the 
diameter of the very thing was smaller than the diameter D of a hollow 18 after the bonding ball 19 contacted on the electrode 
pad 3 at this time, after holding smoothly in a hollow 18 in connection with lower ** of the tool 14 for bump formation, while 
supersonic vibration is given, it is pushed strongly on the electrode pad 3 by the base of a hollow 1 8. as the bonding ball 1 9 be 
show in this drawing (b) by this, while it be crush inside a hollow 18 and plastic deformation be carry out to the configuration 
corresponding to a hollow 18, by carry out a temperature rise in response to ultrasonic vibrational energy, it unite with the 
aluminum which be the material of the electrode pad 3, become the bump plinth section 20 which consist of gold and an alloy of 
aluminum, and fix firmly on the electrode pad 3. 

[0025] The bonding ball 19 is strongly pushed to the electrode pad 3 in connection with lower ** of the tool 14 for bump 
formation by the difference of the volume of the above-mentioned bonding ball 1 9, and the volume of a hollow 1 8, and ultrasonic 
vibrational energy is effectively given to it and according to it, it is deformed plastically so that the interior of a hollow 1 8 may be 
full without a clearance. Therefore, the formed bump plinth section 20 can secure bonding strength sufficient between this bump 
plinth section 20 and the electrode pad 3 while becoming the predetermined configuration which corresponds to a hollow 18 
correctly. 

[0026] Since being injured to the electrode pad 3 of the bonding ball 1 9 with push becomes inadequate and supersonic vibration 
does not fully get across to the bonding ball 19 temporarily when the volume of the bonding ball 19 is set up identically to the 
volume of a hollow 18, the bump plinth section 20 does not serve as a configuration which corresponds to a hollow 18 correctly, 
but becomes inadequate [ the bonding strength of the bump plinth section 20 and the electrode pad 3 ]. 

[0027] Like the formation fault of the above-mentioned bump plinth section 20, since the bonding ball 1 9 was formed in the some 
oversized volume rather than the volume of a hollow 18, a hollow 18 is extruded caudad and the amount of [ with which formation 
of the bump plinth section 20 in the bonding ball 1 9 was not presented ] surplus enters the clearance between the lower limit 
side of the tool 14 for bump formation, and the electrode pad 3. The surplus section 21 in the bonding ball 19 by which it is 
placed between the clearances d between the lower limit side of this tool 14 for bump formation and the electrode pad 3 
prevents that the lower limit side of the tool 14 for bump formation contacts the electrode pad 3. Thereby, while it is prevented 
that the lower limit side contacts and pollutes the tool 14 for bump formation to the electrode pad 3, it prevents beforehand that 
a semiconductor device 2 receives a damage by contact of the tool 14 for bump formation. 

[0028] Moreover, the part which exists in the hollow 1 8 interior at the time of formation of the bonding ball 1 9 of (a) in a bonding 
wire 7 is put back to the interior of opening of the insertion hole 1 7 at the time of the formation process of the bump plinth 
section 20 of (b), and serves as the bump parietal region 22. Finally, when the tool 14 for bump formation is able to pulf up a 
bonding wire 7 in the condition of suppressing the bump plinth section 20, the upper part part of the bump parietal region 22 is 
torn off. Thereby, as shown in this drawing (c), on the electrode pad 3, the stud bump 23 of the letter of a two-step projection 
who has the bump parietal region 22 is formed in the top face of the bump plinth section 20. In addition, the wire residual section 
24 of a bonding wire 7 exists in the upper part of the bump parietal region 22. 

[0029] The bonding ball 1 9 of the configuration which has the slightly bigger volume than the volume of the hollow 1 8 for 
regulating the configuration of the bump plinth section 20 and a diameter slightly smaller than the diameter D of a hollow 1 8 by 
the above-mentioned bump formation approach is formed in the location near the lower limit-of the tool 14 for bump formation. 
The bump plinth section 20 is formed by carrying out plastic deformation of the bonding ball 1 9 smoothly held in the hollow 1 8 in 
connection with lower ** of the tool 14 for bump formation inside a hollow 18. Therefore, the bump plinth section 20 formed 
always has a predetermined configuration corresponding to a hollow 18 in stability, without completely being influenced of 
unstable elements, such as pressure by the tool 14 for bump formation, and ultrasonic vibrational energy. 
[0030] After leveling drawing 3 to the stud bump 23 who formed by the above-mentioned formation approach, it is a sectional 
view in the condition of having applied the conductive paste 1 3. Since the bump plinth section 20 in this stud bump 23 is formed 
in the predetermined configuration which is always correctly equivalent to the internal configuration of a hollow 18 and it has 
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necessary height the top face plastered with the conductive paste 13 has estranged only necessary distance from the 
semiconductor device 2. Therefore, since the configuration which becomes round on the top face of the bump plinth section 20 is 
plastered with the conductive paste 13 with the surface tension of the very thing, the trouble of contacting the electrode pad 3 
of the semiconductor device 2 which hangs down and adjoins the top face of a semiconductor device 2 does not generate it 
[0031] Drawing 4 is the sectional view showing the tool 27 for bump formation used for the embodiment of the bump formation 
approach concerning the gestart of other operations of this invention. The hollow 28 for plinth section formation for regulating the 
appearance of the bump plinth section and the hollow 29-for parietal region formation for regulating the appearance of the bump 
parietal region are mutually open for free passage in the bump formation edge which is the lower limit section, and are open for 
free passage to the insertion hole 30 of a bonding wire 7, and are formed in this tool 27 for bump formation. The hollow 28 for 
plinth section formation is set as the same value as the diameter of the bump plinth section a stud bump's plane view round 
shape and height which the diameter D1 and depth H1 should form, respectively. On the other hand, the hollow 29 for parietal 
region formation is set as the same value as the diameter of the bump parietal region a stud bump's plane view round shape and 
height which the diameter D2 and depth H2 should form, respectively. For example, when forming the stud bump of a current 
general configuration, the hollow 28 for plinth section formation sets the depth HI as 25 micrometers for a diameter D1 by 80 
micrometers, and, on the other hand, the hollow 29 for parietal region formation sets the depth H2 as 20 micrometers for a 
diameter D2 by 40 micrometers. 

[0032] Drawing 5 is process drawing in which it was shown like the Bengbu formation fault of the stud bump formation approach 
concerning the gestart of other operations of this invention which forms a stud bumper using the above-mentioned tool 27 for 
bump formation in order of the process. This drawing (a) shows the formation process of the bonding ball 31, in the condition that 
a positioning hart of the tool 27 for bump formation was carried out above electrode Bud 3 of a semiconductor device 2, it is fed 
through the insertion hole 30 in the tool 27 for bump formation, and it controls and a bonding wire 7 is supplied so that only the 
predetermined die length by which this bonding wire 7 is equivalent to a formed part of the bonding ball 31 from the lower limit 
side of the tool 27 for bump formation may project 

[0033] Next like ****. the part caudad projected from the lower limit side of the tool 27 for bump formation in a bonding wire 7 is 
heated by grant of spark discharge energy, and serves as the bonding ball 31 in the location which approaches extremely the 
lower limit side of the tool 27 for bump formation. This bonding ball 31 serves as a configuration which has the big volume a little 
from the sum total volume of both the hollows 28 and 29, i.e., the sum total volume of a stud bump s bump plinth section which 
should be formed, and the bump parietal region, by having been controlled so that a bonding wire 7 projected from the lower limit 
side of the tool 27 for bump formation by above-mentioned die length. 

[0034] for example, by 80 micrometers, by 40 micrometers, when an above-mentioned diameter forms the stud bump who has 
the bump parietal region whose height is 20 micrometers, height [ the bump plinth section which is 25 micrometers, and a 
diameter ] 125600 micrometers of volume of this bump plinth section are 3, and the volume of the bump parietal region is 25120. 
h is mum3, and since 1 50720 micrometers of these sum total volume are set to 3, the bonding ball 31 with which a diameter is 
set as 72 micrometers and 1 95333 micrometers of volume are set to 3 is formed. 

[0035] Then, the tool 27 for bump formation is lower-**(ed) after formation of the bonding ball 31 is completed. After the 
bonding ball 31 contacts on the electrode pad 3 at this time Since the diameter (for example, 72 micrometers) of the very thing 
is smaller than the diameter D1 (for example, 80 micrometers) of the hollow 28 for plinth section formation, while the most is 
smoothly held in the hollow 28 for plinth section formation in connection with lower ** of the tool 27 for bump formation While 
supersonic vibration is given, it is pushed strongly on the electrode pad 3 by the base of the hollow 28 for plinth section 
formation. By this, as the bonding ball 31 is shown in this drawing (b) By carrying out a temperature rise in response to ultrasonic 
vibrational energy, while it is crushed inside the hollow 28 for plinth section formation, a part enters in the hollow 29 for parietal 
region formation and plastic deformation is carried out to the configuration corresponding to both these hollows 28 and 29 K 
unites with the aluminum which is the material of the electrode pad 3, becomes the bump plinth section 32 which consists of gold 
and an alloy of aluminum, and fixes firmly on the electrode pad 3. 

[0036] Like the formation fault of the above-mentioned bump plinth section 32 and the bump parietal region 33 Since the bonding 
ball 31 was formed in the some oversized volume rather than the sum total volume of both the hollows 28 and 29 According to a 
difference with the sum total volume of the volume of this bonding ball 31. and both the hollows 28 and 29, the bonding ball 31 In 
connection with lower ** of the tool 27 for bump formation, it is strongly pushed to the electrode pad 3, and ultrasonic vibrational 
energy is given effectively, and it deforms plastically so that the interior of both the hollows 28 and 29 may be full without a 
clearance. Therefore, the bump plinth section 32 and the bump parietal region 33 which were formed can secure bonding strength 
sufficient between the bump plinth section 32 and the electrode pad 3 while becoming a predetermined configuration 
corresponding to accuracy in the internal configuration of each hollows 28 and 29, respectively. 

[0037] Moreover, since the bonding ball 31 is formed in the some oversized volume rather than the sum total volume of both the 
hollows 28 and 29, the hollow 28 for plinth formation is extruded caudad, and the amount of [ with which formation with the bump 
plinth section 32 and the bump parietal region 33 in the bonding ball 31 was not presented ] surplus enters between the lower 
limit side of the tool 27 for bump formation, and the electrode pad 3. The surplus section 34 of the bonding bail 31 by which this 
hollow 28 for plinth section formation is extruded caudad, and it is placed between the clearances between the lower limit side of 
the tool 27 for bump formation and the electrode pad 3 prevents that the lower limit side of the tool 27 for bump formation 
contacts the electrode pad 3. Thereby, while it is prevented that the lower limit side contacts and pollutes the tool 27 for bump 
formation to the electrode pad 3, it prevents beforehand that a semiconductor device 2 receives a damage by contact of the tool 
27 for bump formation. 

[0038] Moreover, the part which existed in the interior of both the hollows 28 and 29 at the time of formation of the bonding ball 
31 of (a) in a bonding wire 7 is put back to the interior of opening of the insertion hole 30 at the time of the formation process of 
the bump plinth section 32 of (b), and the bump parietal region 33, and serves as a projected part 37. Finally, when the tool 27 for 
bump formation is able to pull up a bonding wire 7 in the condition of pressing down the bump plinth section 32, the upper part 
part of a projected part 37 is torn off. Thereby, as shown in this drawing (c), the stud bump 38 of the letter of a two-step 
projection who has the bump parietal region 33 is formed in the top face of the bump plinth section 32 at the electrode pad 3. In 
addition, the wire residual section 39 of a bonding wire 7 exists in the upper part of a projected part 37. 

[0039] The bonding ball 31 which has a diameter slightly smaller than the slightly bigger volume than the sum total volume of the 
hollow 28 for plinth section formation and the hollow 29 for parietal region formation and the diameter D1 of the hollow 28 for 
plinth section formation by this bump formation approach is formed in the location near the lower limit of the tool 27 for bump 
formation. The bump plinth section 32 and the bump parietal region 33 are formed by carrying out plastic deformation of the 
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bonding ball 31 smoothly held in the hollow 28 for plinth section formation in connection with lower ** of the tool 27 for bump 
formation inside each [ of both the hollows 28 and 29 ]. Therefore, the bump plinth section 32 and the bump parietal region 33 
which are formed always have a predetermined configuration corresponding to accuracy in stability in each hollows 28 and 29, 
respectively, without completely being influenced of unstable elements, such as pressure by the tool 27 for bump formation, and 
ultrasonic vibrational energy. 

[0040] After leveling drawing 6 to the stud bump 38 who formed by the above-mentioned formation approach, ft is a sectional 
view in the condition of having applied the conductive paste 1 3. Since the bump plinth section 32 in this stud bump 38 is formed 
in the predetermined configuration which always corresponds to the hollow 28 for plinth section formation correctly and it has 
necessary height, the top face plastered with the conductive paste 13 has estranged only necessary distance from the 
semiconductor device 2. Therefore, the trouble of contacting the electrode pad 3 of the semiconductor device 2 which plasters 
the configuration which becomes round on the top face of the bump plinth section 32, and hangs down and adjoins the top face 
of a semiconductor device 2 with the surface tension of the very thing does not generate the conductive paste 1 3. 
[0041] In addition, in the gestart of each above-mentioned implementation, after pulling up a bonding wire 7 after formation of the 
bonding balls 19 and 31 and holding the bonding balls 19 and 31 in the interior of hollows 18 and 28 beforehand, it is desirable to 
make it make the tools 14 and 27 for bump formation lower-**. Thereby, the volume of the bonding balls 19 and 31 becomes 
possible [ setting it as a value to which the thickness of the surplus sections 21 and 34 becomes small as much as possible 
within limits which can demonstrate the function correctly ]. In this case, if the extension taper section is prepared in the 
opening edge of the hollows 18 and 28 for plinth section formation, hold to the hollows 18 and 28 of the bonding balls 19 and 31 
can be performed much more smoothly. 
[0042] 

[Effect of the Invention] As mentioned above, according to the bump formation approach of this invention, the globular form 
bonding ball which has the volume corresponding to a bump's volume which should be formed is formed in the near location of 
the lower limit section of the tool for bump formation. Since the bump was formed on the electrode pad by carrying out plastic 
deformation inside a hollow, pushing against the electrode pad of a semiconductor device the bonding bail held in the hollow in 
connection with lower ** of the tool for bump formation Without completely being influenced of unstable elements, such as 
ultrasonic vibrational energy generally given on a bonding ball in order to obtain sufficient bonding strength of the pressure and 
the bump by the tool for bump formation, and an electrode pad The bump of a predetermined configuration who coped with the 
internal configuration of a hollow correctly can always be formed in stability. 

[0043] Moreover, the tool for bump formation used for the bump formation approach of this invention Since the hollow of the 
configuration which has path, respectively same path as height and the depth of the bump who should form considered as the 
configuration which was open for free passage to the insertion hole, and was formed in the lower limit section If a bump is formed 
carrying out plastic deformation of the bonding ball inside the hollow of this tool for bump formation, the bump who always has a 
predetermined path and predetermined height can be formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the tool for bump formation used for the embodiment of the bump formation approach 
concerning the gestalt of 1 operation of this invention. 

[Drawing 2] Process drawing which showed (a) - (c) in order of the process like the bump formation fault by the stud bump 
formation approach concerning the gestalt of 1 operation of this invention using the tool for bump formation same as the above. 
[Drawing 3] The sectional view in the condition of having applied the conductive paste after leveling to the stud bump who 
formed by the formation approach same as the above. 

[Drawing 4] The sectional view showing the tool for bump formation used for the embodiment of the bump formation approach 
concerning the gestalt of other operations of this invention. 

[Drawing 5] Process drawing which showed (a) - (c) in order of the process like the bump formation fault by the stud bump 
formation approach concerning the gestalt of other operations of this invention using the tool for bump formation same as the 
above. 

[Drawing 6] The sectional view in the condition of having applied the conductive paste after leveling to the stud bump who 
formed by the formation approach same as the above. 

D5r§wJngJ7] (a) - (c) is process drawing in which it was shown like the formation feu It by the conventional stud bump's formation 
approach in order of the process. 

[Drawing 8] Each of (a) and (b) is the sectional view showing the stud bump of the excellent article formed by the formation 
approach same as the above, and a defective, respectively. 

[Drawing 9] (a) and (b) are a sectional view in the condition of having plastered the stud bump of the excellent article after 
leveling, and a defective with the conductive paste, respectively. 
[Description of Notations] 

2 Semiconductor Device 

3 Electrode Pad 
7 Bonding Wire 

14 27 Tool for bump formation 

1 7 30 Insertion hole 

18 Hollow 

19 31 Bonding ball 

20 32 Bump plinth section 

22 33 Bump parietal region 

23 38 Stud bump 

28 Hollow for Plinth Section Formation 

29 Hollow for Parietal Region Formation 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 8] 
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